www.absa.org Applied Biosafety Vol. 16, No. 1, 2011 Animal Bytes examines biosafety challenges posed when conducting work with animals and provides solutions that promote both safe and responsible research. Good safety and animal husbandry are essential for good science. Learn about best practices when working with animals and applied safety information that can be used every day. Please e-mail your comments, questions, and insights to barbara_johnson@verizon.net or Co-Editor Karen B. Byers at karen_byers@dfci.harvard.edu.
Characteristics of Normal and Distressed Mice
Murine models are widely used in research to study topics ranging from and related to biomedical research, human disease, neuronal processes, behavior, and other fields of study. Research fidelity is dependent on maintaining the uniformity of reagents, processes, procedures, research subjects, and other aspects to reduce variables to those which are being intentionally studied. To this end, murine models are selected based on genetic traits and expression, sex, age, and behavioral traits to ensure uniformity of research subjects. Environmental factors can affect animals physiologically and psychologically.
Proper care by trained and responsible personnel (veterinarians, vivarium technicians, and researchers) is required to reduce unintended stress and environmental variation and to identify signs of distress in animals. But what is normal for a mouse, and what constitutes distress? The information below is not an exhaustive account of normal and distressed behaviors and attributes in laboratory mice, is not a substitute for institutional animal care/use and biosafety training, and does not apply to those strains specifically bred to exhibit atypical behavior or attributes (i.e., strains that exhibit obsessive or repetitive behavior). Rather, this is meant as an introductory primer to demonstrate normal murine behavior and enable laboratory personnel to identify distressed behavior in ill, injured, or otherwise unwell animals so appropriate steps can be taken both for humane animal care and for fostering appropriate personnel safety.
Eating and Drinking
Normally, eating and drinking are cyclic. While laboratory mice are active during the day and will venture from nesting areas for a little exercise or to drink and eat, they are nocturnal and the sound of gnawing on pellets is most often heard late in the day, with most eating occurring at night. Mice are typically fed ad libitum and hoarding of food is not normal behavior unless they have been preconditioned to do so.
Exploration and Nesting
Mice are naturally and normally inquisitive. They explore their surroundings for environmental information, like learning about their space and things that are in the cage. They explore to locate particular items such as food and water and other mice that are potential social contacts, mates, or competitors. Signs of exploration include twitching movements of the nose, with the nose either held in an elevated position or in contact with the item of interest. Mice also use their whiskers to tactilely explore their surroundings by brushing their whiskers against objects.
Nesting is an ingrained, motive-driven behavior. Mice naturally exhibit nesting and nest-making behavior for shelter, care of pups, aggressor evasion, and temperature regulation. Providing nest-making materials that can be shredded and shaped is also a form of enrichment (Royal Society for the Prevention of Cruelty to Animals, 2008).
Grooming
Mice groom regularly as a maintenance behavior and often combine a variety of grooming methods. While in a sitting position, the mouse licks its fur, grooms with the forepaws, or scratches with any limb. Mice can groom themselves and other mice. Typically observed grooming strokes include (Berridge, 2005) : • Elliptical Stroke: asymmetric strokes of the forepaws over the nose and muzzle • Unilateral Stroke: alternating forepaw across the whiskers and the eye • Bilateral Stroke: large symmetric strokes of the forepaw from behind the ears over the entire face • Body Licking: licking the whole body from the head to the tail The absence of grooming and a ruffled, dull, or dirty coat are signs of illness or distress. Some mice may aggressively groom other mice by pulling out the others' hair in an activity called "barbering." Barbered mice will have conspicuous patches of missing hair. 
Social Behavior
Mice in the lab live in groups sharing small cages and develop a social structure based upon dominance. They display a range of normal social behavior from peaceful coexistence to signs of aggression that can culminate in fighting. In peaceful coexistence mice can be found sleeping together in huddled arrangements and females will pool pups and share the raising of a communal litter. Aggressive behavior and fighting can occur, especially among co-housed males. Behaviors include boxing, kicking, biting, repetitive nosing, and chasing, as well as avoidance behaviors such as fleeing and submissive posture (Garner, 2008) .
When animals are overcrowded, abnormal behaviors such as females killing and eating pups can be observed, and fighting becomes more prevalent. Mice that sleep or stay apart from other mice may be ill or otherwise stressed as well.
Recognizing Signs of Pain or Distress
Recognizing pain or distress in mice is not easy due to their body size. In addition, they tend to conceal signs of pain and distress, and will hide or freeze in place when disturbed. The frequency (number of times per day) of observation depends on the condition of the animals and must be done carefully to detect the more subtle changes that may be evident in their behavior. At a minimum, mice should be observed on a daily basis (American Association for Laboratory Animal Science [AALAS], 2005).
Components of a clinical exam include observing the animals' behavior, appearance, and posture. Remove a cage from the rack to look through the top and sides of the cage and lift the cage lid slightly. The disturbance should cause them to move around. This can be done inside a biosafety cabinet (BSC) if animals have been exposed to infectious agents (especially those transmitted via the aerosol route). Examine their behavior, gait, and hair coat (AALAS, 2005) .
Animals that are distressed will huddle in the cage not moving around and may vocalize when approached. Stressed mice may display red tears known as porphyrin staining around the eyes, nose, or on their forepaws from grooming; or may have stopped grooming and have a dull, spiky, dirty-appearing coat. A partial checklist derived from AALAS (2005) includes assessing the following: • Activity Level: hypoactivity (hunched, huddled, lethargic), hyperactivity, restlessness, lack of inquisitiveness • Attitude: arousal, depression, awareness of surroundings • Behavior (spontaneous): vocalization, self-trauma, isolation from cage mates. These observations are made without disturbing the animal.
• Behavior (provoked): vocalization, hiding, aggressiveness, minimal response. These observations are made when the animal is disturbed or even prodded. • Body Condition: emaciation, missing anatomy • Food and Fluid Intake: elimination of feces and urine • Fur and Skin: unkempt or greasy or dull fur; porphyrin staining around eyes and nostrils; cyanotic, pale, or congested mucous membranes or skin (ears, feet, tail); skin lesions; soiled anogenital area • Eyes: clarity/condition of lens, cornea; position of globe (e.g., sunken in orbit or protruding); condition of eyelids, encrustation • Posture: hunched back, tucked abdomen; prostrate; head tucked down • Locomotion: gait, ataxia, lameness, action of each limb, position of tail when ambulating • Neurological: tremor, convulsion, circling, paralysis, head tilt, coma • Vital Signs: respiratory distress (open-mouth breathing, pronounced chest movement) • Other Clinical Parameters relevant to the study: presence and status of tumors, infection, or surgical wounds Based on the findings, consultation with the veterinarian or veterinary technician and a thorough clinical exam may be warranted. For more information on working with laboratory animals, visit the AALAS Learning Library at www.aalaslearninglibrary.org. AALAS provides a treasure trove of courses available online and an entire track of free courses.
